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REMARKS 

This paper is submitted in response to the Office Action mailed April 23, 2003. 
Following this amendment, claims 1-20 and 24 are pending. Claims 21-23 have been cancelled, 
claims 1, 3, 5-9, 12-14, and 16-18 have been amended, and claim 24 has been added as discussed 
below. Applicant submits that support for the amendments and new claim can be found 
throughout the specification and claims as originally filed. Thus, there is no new matter added as 
a consequence of the amendments or new claim. The amendments to the claims are made solely 
to clarify the claims and comply with U.S. practice. No narrowing in claim scope has occurred 
as a result of the amendments made herein. 

Restriction Requirement 

Applicant affirms the election of Group I, claims 1-20. Claims 21-23 of Group II have 
been cancelled without prejudice to continue the prosecution of the claims in a divisional 
application. 

Objections to the Specification 

The Examiner has objected to the abstract as applied to the claims 1-20. 

To comply with U.S. practice, the abstract has been amended as requested by the 
Examiner. 

New Claim 

Claim 6 has been amended because it was a multiply dependent claim that improperly 
depended from a multiply dependent claim, i.e. claim 3. Claim 6 has been amended to depend 
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only from claim 1. New claim 24 has been added to incorporate the subject matter of claim 6 
depending from claim 3. 

The Rejections Under 35 U.S.C. § 1 12, Second Paragraph Should Be Withdrawn 

Claims 1-20 are rejected under 35 U.S.C. § 1 12, second paragraph as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

The Examiner indicates that claims 1, 9, 12 and 13 incorporate a narrow range within a 
broad range of limitation, which is considered indefinite. Specifically, claims 1, 9, 12 and 13 
recite the broad limitation "rare earth metal" and the narrower limitation "having an atomic 
number of between 57 and 71." 

The claims have been amended to delete the reference to "rare earth metal" In view of 
this amendment, applicant respectfully request withdrawal of the objection. To further clarify 
the claim, applicant has amended claims 1,9, 12 and 13 to list all the elements having an atomic 
number between 57 and 71, inclusive. In support of this amendment, applicant submits the 
periodic table of the elements from an chemistry textbook to show the elements that fall within 
this group ("periodic table," Organic Chemistry, Wade, 2nd Edition, 1991, Prentice-Hall, Inc., 
Englewood Cliffs, NJ; attached as Exhibit 1). 

The Examiner alleges that it is not clear whether the Ar unit is bonded to M in claims 1, 
9, 12 and 13. Applicant respectfully traverses. The relevant inquiry is whether the formula 
expressed as "M(Ar)(AlX4) 3 " is indefinite for failing to particularly point out and distinctly claim 
the subject matter. This formula is well known to one of skill in the art as representing a 
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complex of an aluminum halide of a rare earth metal M in a solvent Ar. As evidence that this 
formula is well known and used conventionally in the art, applicant directs the Examiner's 
attention to EP 0637 589. (see Abstract; page 2, lines 26-29; page 3, lines 1-9; attached as 
Exhibit 2). As stated in the instant specification (page 2, line 18; page 3, line 21; page 5, line 
20), Ar represents the aromatic hydrocarbon solvent of the complex. In response to the 
Examinees query, Ar functions as a complexant agent, which can establish a weak interaction 
between the Nd and the solvent and who can at the same time serve to solubilize the complex. 

The Examiner has indicated that the subscripts in the formula of claims 9, 12 and 13 were 
incorrect. Applicant thanks the Examiner for noticing this typographical error. These claims 
have been amended to correctly recite M(Ar)(AlX 4 )3, instead of M(Ar)(AlX3). 

The Examiner has objected to claims 3, 7, 14 and 17, as reciting both a broad limitation 
"halogen atom" and a narrower limitation "fluorine, chlorine, bromine and iodine." Applicant 
has amended claims 3, 7, 14 and 17 to delete reference to "halogen." Claims 1,9, 12, and 13 
have been similarly amended. Withdrawal of the rejection of claims 3, 7, 14 and 17 is 
respectfully requested. 

The Examiner has objected to claims 7, 8, 17 and 18 as reciting boron as a metal. In 
response, applicant has deleted "metal" from these claims. Withdrawal of the rejection of the 
claims is respectfully requested. 

With regard to claims 14, 16 and 17, the Examiner indicates that it is not clear from 
which claims these claims depend. These claims have been amended to comply with U.S. 
practice. Withdrawal of the objection is respectfully requested. 

The Office Action contends that in claims 14, 16, 19 and 20, it is not clear when in the 
processes the additional steps are to be performed. Applicant respectfully traverses. "Unless the 
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steps of a method actually recite an order, the steps are not ordinarily construed to require one." 
Interactive Gift Express, Inc. v. Compuserve, Inc. 256 F.3d 1323, 1342-43 (Fed. Cir. 2001) 
Here, applicant does not intend to restrict the order of the steps beyond that which is apparent 
from the claim language as currently drafted. Applicant submits that one or ordinary skill in the 
art, looking at the specification and claims would understand when the additional steps set forth 
in claims 14, 16, 19 and 20 may occur. 

In paragraph nine of the Office Action, the Examiner has objected to various minor 
informalities. Claims 1, 3, 7, 9, 12, 13, 14, 17, and 18 have been objected to for the use of an 
improper Markush language. Claim 3 has been objected to for the use of an incorrect subscript. 
Claim 17 has been objected to for a typographical error. In response, the above referenced 
claims have been amended in accordance with the Examiner's suggestions. 

The Examiner has requested the correction of a typographical errors in claims 9, 12 and 
13. The claims have been amended to correct the errors. 

The Examiner has objected to claim 14 for being unclear in the use of the phrase "may 
range from." The claim has been amended to recite "n is an integer ranging from 0 to 3, 
inclusive" which clearly sets forth that the range is from 0 to 3. 

The Office Action contends that claim 7 is unclear due to the use the "6" symbol after Z. 
Applicant disagrees and submits that the symbol "€" is set membership notation, recognized by 
one of skill in the art (see "6," Table of mathematical symbols, www. wikipedia.com, August 2, 
2003, accessed Oct. 17, 2003, page 4; attached as Exhibit 5). As used in original claim 7, the 
skilled artisan would interpret the atomic number Z to mean that Z is member of the set 
comprising the following possible atomic numbers, 5, 13, 22, 26, 40, 50, 51, 72. To comply with 
U.S. practice, applicant has amended claim 7 to delete the use of the symbol and recite all 
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elements having an atomic number 5, 13, 22, 26, 40, 50, 51, 72, and from 51 and 57, inclusive, 
as a Markush group. Claim 17 has also been amended to conform with claim 7. 

For the foregoing reasons, applicant submits that claims 1-20, as amended, are not 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Applicant respectfully requests the withdrawal of the 
rejection of claims 1-20 under 35 U.S.C. § 1 12, second paragraph. 

The Rejections under 35 U.S.C. $ \03(a) Should Be Withdrawn 

Claims 1-20 have been rejected under 35 U.S.C. § 103(a) as being allegedly unpatentable 
over Hu et al., Chinese Science Bulletin, vol. 37, pp. 566-570 ("Hu M ) in view of Jones et al., WO 
92/17510 ("Jones"). The Examiner alleges that Hu discloses a catalyst that reads on the catalyst 
of the present claims, but admits that Hu does not disclose supporting the catalyst or a method of 
making the supported catalyst. The Examiner alleges that Jones discloses that lanthanide 
catalysts having pi-arene ligands as contained in Hu's catalyst may be supported on inorganic 
oxide supports as well as method of making such catalysts. The Examiner further alleges that it 
would have been obvious to one of skill in the art to apply the teaching of Jones to the disclosure 
of Hu to obtain a highly-useful diene polymerization catalyst and method of making it with the 
expected benefit of being able to use the catalyst in gas phase and slurry phase polymerizations. 
Applicant traverses the Examiner's rejections. 

One of ordinary skill would not seek to combine the teachings of Jones with the 
disclosure of Hu, as Jones is directed towards catalysts used to polymerize olefins, while Hu is 
directed to homogeneous catalyst used to polymerize conjugated dienes. One of ordinary skill in 
the art would not seek to combine the teachings of supports used in the polymerization of olefins 
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when seeking to develop methods of polymerizing conjugated dienes using a solid supported 
catalyst. 

The present invention is directed toward, inter alia, a solid supported catalyst for 
polymerization of conjugated dienes comprising the reaction product of (1) a solid support 
comprising an inorganic metal oxide compound and (2) a complex presented by the formula 
M(Ar)(AlX4)3 obtained from the reaction of a halide of rare earth metal and an aluminum halide 
in a solvent, as well as to processes for preparing the solid support catalyst. Hu discloses a 
catalyst for polymerizing a conjugated diene, isoprene. However, Hu discloses a homogeneous 
catalyst and does not disclose a supported catalyst. Nor does Hu teach or suggest the claimed 
methods of making a solid supported catalyst as set forth in the present invention. 

One of ordinary skill in the art would not look to Jones to supply the missing claim 
limitations. Jones is primarily directed to olefin polymerization, not polymerization of 
conjugated dienes, as in the present invention. One of ordinary skill in the art is well aware that 
catalysts capable of polymerizing olefins are not able to polymerize dienes. Thus, the skilled 
artisan would not have looked to Jones for guidance. Since the cited art are directed to the 
polymerization of different polymers, one of skill in the art would not be motivated to combine 
the cited references. 

In addition, there is no disclosure provided in Hu to apprise one of skill in the art of the 
need for a supported catalyst. Without such a teaching or suggestion of a need to modify Hu, 
there is no suggestion or motivation to combine the cited references in either reference so as to 
arrive at the claimed invention. Thus, for this additional reason, the combination of Hu and 
Jones does not render the claimed invention obvious. 
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Moreover, since there is no such suggestion or motivation, there is no reasonable 
expectation of success that using the support disclosed in Jones with the catalyst polymerizing an 
olefin in Hu would have produced the solid supported catalyst of the present invention. Such a 
combination would not, in fact, have been capable of polymerizing conjugated dienes having a 
content of cis-1,4 linkages higher than the polymer disclosed in Hu. 

Hu discloses a homogeneous catalyst for polymerizing an olefin conjugated diene, 
isoprene. As explained in the present specification, a disadvantage of the homogeneous catalyst 
of Hu resides in undesired reduced viscosity values and undesired reduced cis-1,4 linkages in the 
resultant polyisoprene. (present specification, page 3, lines 1-12). Polymers obtained using the 
catalyst disclosed by Hu exhibit cis-1,4 linkages content of between 92.6% to 93.9% (see Hu, 
Tables 2-3) and a viscosity of 2.02 and 2.18 at 50 °C and 30 °C and only 0.73 at 70 °C (see Hu, 
Table 4). 

In contrast, the conjugated dienes obtained using the catalyst of the present invention 
exhibit cis-1,4 linkages content of between 96.1% to above 99% (present specification, 
Examples 1-12) and an inherent viscosity as high as 6.5 dl/g at 60 °C (present specification, 
Example 5). Thus, the catalyst of the present invention clearly performs better than the catalyst 
disclosed by Hu. One of ordinary skill in the art, looking at the disclosures of Hu and Jones, 
would not have any expectation of success of arriving at the catalyst of the present invention. 

For the foregoing reasons, applicant submits that claims 1-20 are not obvious and 
patentable Hu in view of Jones. Applicant respectfully requests the withdrawal of the rejection 
of claims 1-20 under 35 U.S.C. § 103(a). 
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CONCLUSION 



In view of the foregoing amendments and remarks, Applicant respectfully requests 



withdrawal of the outstanding rejections and allowance of the pending claims. 



Applicant requests a three month extension of time and encloses herewith the requisite 



fee as set forth in 37 C.F.R. § 1.17(a)(3). Applicant does not believe that any additional fee is 



required in connection with the submission of this document. However, should any fee be 



required, or if any overpayment has been made, the Commissioner is hereby authorized to charge 



any fees, or credit or any overpayments made, to Deposit Account 02-4377. A duplicate copy of 



this sheet is enclosed. 



Respectfully submitted, 
BAKER BOTTS L.L.P. 



Ricnard G. Bepdey 
Patent Office Reg. No. 25,465 



Rochelle K. Seide 

Patent Office Reg. No. 32,300 

Kimberly J. McGraw 

Patent Office Reg. No. 50,994 

Attorneys for Applicant 

30 Rockefeller Plaza 

New York, NY 10012-4498 

(212)-408-2500 
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